Estrogen-related receptor alpha and mitochondria: tale of the titans.
The estrogen-related receptor alpha (ERRα) governs multitude of biological functions by working as specific transcriptional regulator in animals. Over the past few years, one aspect of ERRα that has seen optimal progress is its control over the mitochondrial physiology. The ERRα not only regulates an array of nuclear genes devoted to mitochondrial functions but also numerous mitochondrial DNA genes that ultimately culminates into this organelle's homeostasis. In fact, ERRα expression is correlated with genes whose functional products are part of the mitochondrial physiology. Studies have indicated that nearly half of the proteins encoded by the mitochondrial genome are regulated by ERRα. Moreover, ERRα controls vital mitochondrial processes such as oxidative metabolism through a network of protein kinases and by regulating the expression of sirtuins like Sirt3. Furthermore, new findings also show that ERRα regulate mitochondrial biogenesis in association with PGC family co-activators such as PGC-1-related co-activator and PGC-1β and also via cross-talk with mitogen-activated protein kinase kinases and PI3K/(AKT) signaling. The current understanding of the pathways and networks shows strong influence of ERRα in coordinating mitochondrial physiology. This review focuses on the new advances made in understanding the complex and important interface between ERRα and mitochondrial physiology.